From the existing methods for identifying common antibiotics it is possible to select tests for recognizing one or more of fourteen known antibiotics in crude culture medium. These tests, given in tabular form, are : (1) stability at pH 2.0 and 9.5; (2) ether-water partition at pH 2-0, 6.0-7.0 and 9.0; and (3) relative activity towards specified strains of Staphylococcus aureus and Bacterium coli. Further tests depend on destruction of penicillin by penicillinase, colour reactions, and volatility of aspergillic acid in steam. For final confirmation, isolation of the antibiotic may be necessary.
1944 a, 1944 b, 1944 c; Furtado, 1944; Wiedling, 1944; Robbins, Hervey, Davidson, Ma & Robbins, 1945; Wilkins, 1946;  and others) to produce diffusible substances inhibiting Staph. aureus, Bact. coli, or other bacteria. I n the Aspergilli and Penicillia it appears that the action is in many cases due to one or more of a few well-known antibiotics which it would be desirable to be able to recognize early in the investigation of the culture fluid of any new organism. There are three main ways in which this can be done:
(1) by comparing the antibacterial spectrum of the substance with that of known antibiotics ;
(2) by the method proposed by Stansly (1946) in which the unknown material is tested against one or more organisms sensitive to each known antibiotic, and also against derived strains of the same organism(s) in which resistance to the antibiotic has been induced;
(3) by comparison of the chemical and bacteriological behaviour of the unknown with that of known antibiotics.
The first method, besides requiring several standard organisms, is not very specific and is not applicable to mixtures of antibiotics. With the second method, the demonstration of non-identity is unambiguous, but any result suggesting identity must for the present be accepted with some reservations, since insufficient is known a t present about cross resistance. Thus Eisman, Marsh & Mayer (1946) have shown that a staphylococcus made resistant to one of the three penicillins F, G or X acquired resistance of the same order of magnitude to the others. We had observed the same result independently. Admittedly the ability to distinguish between different penicillins is a very severe test of any method; but the method also suffers from the defect that a large number of standard cultures are required, a t least two for each antibiotic which is to be tested for.
The third method has been used by many workers. The scheme given below IP: 54.70.40.11
On: Fri, 28 Dec 2018 21:11:12 R o u t i n e examinations for antibiotics 233 is merely one of many possible and though i t is certainly not claimed to be the best, it may serve as a starting point for workers entering the field. The information on which the scheme is based is partly drawn from the literature. Where the necessary information was lacking or was presented in an unsuitable form, it was obtained by direct experiment.
Experimental
In interpreting the results, i t must always be borne in mind that more than one antibiotic may be produced in a culture, either simultaneously or successively. For this reason the time of harvesting of the culture fluid may be important .
As a preliminary it is perhaps worth ruling out the possibility that the inhibition is due to hydrogen peroxide, by incubating the medium with a trace of blood or of a catalase preparation. Destruction of the activity indicates hydrogen peroxide.
The following tests are then carried out:
(1) The stability of the inhibitor is determined a t 100" for 15 min., and a t 20" for 30 min., a t pH 2.0 and pH 9-5. The samples must, of course, be neutralized before assay, and any changes in volume taken into account. (col. 1 of the Table) .
(2) Samples of the culture fluid are shaken with equal volumes of ether a t pH 2.0, 6.0-7.0 and 9.0. After separation, the aqueous phase is brought to pH 5-0-7-0 as quickly as possible, and a portion of the ether extract shaken with an equal volume of ~/15-phosphate buffer of pH 6.8. The relative activity of the aqueous phase and the buffer extract of the ether is measured. Apparent loss of activity may be due to destruction a t an unfavourable pH or the partition coefficient of the antibiotic being in favour of the ether a t all p H values (col. 2 of the Table) .
(3) Antibacterial specificity is examined. Only two strains of test bacterium have been used, namely, Staphylococcus aureus no. 6571 and Bacterium coli no. 86 of the National Collection of Type Cultures. The results recorded in column 6 of the Table were obtained with the cylinder-plate method (Heatley, 1944) , the plates being surface-seeded with a 1 : 1000 dilution of a 16-24 hr. broth culture of the test organism.
In the intermediate class (nos. 8 and 9 in the Table) there may or may not be some degree of inhibition of Bact. coli as well as of Staph. aureus. The titres in col. 6 indicate merely the order of magnitude of the antibacterial effect.
From these screening tests i t should be possible, with the aid of the Table, to conclude that the unknown inhibitor is not identical with any of the fourteen listed, that it is one or other of those in the list or that more than one active substance is present.
(4) In those cases where the screening tests narrow the possible identity to two or more of the substances given, certain simple chemical tests (column 3 of the Table) will distinguish between the possibilities. These tests, referred to by letter, are as follows : IP: 54.70.40.11
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( b ) Fumigatin and spinulosin in the concentrations which can be detected by the cylinder-plate method give deep purple solutions. In mould cultures, however, the substances may by reduction give a paler brownish colour; on shaking in air the purple colour is restored. The purplecolour is also reversibly discharged in acid solution.
( c ) A drop of dilute ferric chloride solution is added to the culture medium a t neutral or faintly acid pH; a red coZour indicates kojic acid; a red-brown colour indicates puberulic or puberulonic acids ; a blue-violet colour indicates mycophenolic acid ; a brozm precipitate, soluble in excess of FeCl, solution, indicates citrinin.
( d ) 2-3 volumes of strong ammonia are added. A red colour suggests penicillic acid.
(e) On acidification, a bright yellow colour which may or may not be accompanied by a yellow precipitate, indicates citrinin.
(f) Aspergillic acid is volatile in steam.
The next stage is to confirm the tentative identification. Some tests (e.g. the penicillinase test for penicillin) have a high degree of specificity, but in other cases it may be necessary to isolate the inhibitor and apply the usual chemical criteria of identity-mixed melting-point, etc. The colour tests are suggestive, not specific; taken in conjunction with other tests they may be helpful. The presence of pigment in the medium or a low concentration of the antibiotic may make the tests of value only after some purification.
The papers cited in the Table provide further tests or isolation procedures for the antibiotics listed.
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